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(54) THIN FILM TRANSISTOR SUBSTRATE FOR LCD AND MANUFACTURING METHOD THEREOF 

(57) Abstract: 

PURPOSE: A thin film transistor substrate for an LCD and a 
manufacturing method thereof are provided to reduce the number of 
masks in manufacture of thin film transistor substrates for LCDs by 
forming data wiring and a semiconductor pattern with one mask. 
CONSTITUTION: A gate wiring including a gate wiring(22) and a gate 
electrode(26) on an insulation substrate(10), and a common wiring 
including common signal lines(27) and a common electrode(28) 
connected thereto are formed. A gate insulation film(30) is formed to 
cover the gate wirings(22,26) and the common wirings(27,28). A 
semiconductor pattern(42) is formed on the gate insulation film (30) . 
Ohmic contact layers are formed on the semiconductor pattern(42). 

Data wirings are formed including source and drain electrodes(65,66) made of the same layer as separated from each other 
on the contact layers and a data line(62) connected to the source electrode(65). A protective film pattern(70) is formed to 
cover the data wirings(62,65,66) and have conlact holos(71 ,73,75) for exposing a portion of the drain electrode(66). Pixel 
wirings are formed including a pixel signal line(88) connected to the drain electrode(66) through the first contact hole(71) and 
a pixel electrode(87) connected thereto. 
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++A| -!x|S 


H^et EgHxi^El Si ue| JIIS as 



£3' 

JIB ?|0|| X|0|e£j, j)| 0 |e HHE, X|0|e g^g SgSffe X|0|e HH^Sh 31 <M2£! SJ g§ g^g s 

tfm^ sasu, oi ^ ag°t, be*hi#, g^g °j Eg*iisg 3 ^ m ^ ?ioii 

gfgei im^tM es&ci. D[i3§ smoi y^^oii §yg sAist ^ s#sioi itgfe} HH^S 13£hQ. 
if get EHEd gOIIA] g^2| EBH2! 2^ A|0|2| x|)y¥0|| ?|x|gi X||1 ¥¥° L||0|L| ijh^OI S^a 
¥¥0|| ?)x|& Al|2 ^ffllX ^Xl E|E^ 8HH. 7|E| ¥£2| ?fie}2 S= XH?H&C|. 0| b D|— 

3011 SH&EECf HH90IU #§l(slit)g §S5WL) B¥S^g ^O) ygetoii £Afsm Sie) £AHf 

g sasfTm. ejg^s swoi sb ¥»ii2i etg e!f°su 7[fesm. ag. ?iEt ¥¥oii essioi 

Sib Eg*H|§g a^j £Eb s^l ^ gfSSS *l|;HS|0| 22 S|¥2| §^gg ESA|5>|IQ, XI^SHA) ES 

3 s2!i gJ 3 S|¥£| BExHIgil ?!?J n !5| X||1 ¥¥2| t}»|| 2J^| *|2f g|S°S §A|0|| JiWitQ. E 

g*HIS HSOII y0| ag5, h HIJH^IS OH£J(ashing)g SS|0| *Hy¥2] EgxHIS 3 5| 

¥°l g^S HHBg ^i^moi fl|711}o£*|. ±± 2^21 E2IIB ¥B|*K^. yof °Jb ^S^t M\2 

¥^g Aimsh *. EaiSJ £R. CH| o| eh ^ §y dlO|E| n||E2| XI 0| m tffll X|0|m nHEl EEHm 
£ 3^ ^st x^l b hs d 4I sua. esat ^¥011 as qioiEidai as chioi eh hues a&sfb 
ES CHI o| eh bH£Uf m± HHd!3f M5 X|0|e nHEg gg«hcf. 



£|g^¥, 01^3, sH y . ¥§H^, ifgef, S^. 51^ 3^ 

as 

E lg g uhgo, ^j^m CHICHI CC|^ ?ng HA| "1°! egHXI^EH 7|^°| HHx|EO|2, 

E2bE 1011 EAlEl s|e| EgHxi^E) 11-11 - f!i CQBh Set £A|g[ BSEOIEl. 

£ 3ab £ i= h gs| 3 A| Oil Oil tt|et AHI^SIb 3 EPI|OI|A|e| Hfe| e^AI^EH ?|&2| HHxItOU, 
E 3b^ E 3aO||AH lllb-lllb' CC|£| §£| EA| gf E0| D| , 

E 4^ E 3aO||AH lllb-lllb' & g tt|d| SBI EA|^ BSESAI. E 3b E|-g &XI CHI A) °| B0EO|i, 
E 5a^ E 4 cm 0X|O||A|o| Hfej eshx|^EH 7|^o| H||x|EO|:a, 
E 5bb E 5aOI|AH V b- V b i!i CC|B| EA|gh BSEO|D|, 

E 6, 7, 8g E 5aO||A| Vb-Vb >d g CC|£| S£| EA|& BSESAH E 5b C|g 3X1 Hit ^AH 0)| CC| 

B| EA|°H 31013, 

E 9a^ E 8 cm 0X|OI|A|°| Hfef eshxI^CH ^|5h°| HHxIEOU, 
E 9b^ E 9aCHI A) IXb-IXb' £lg C|£| §£| EA| *h BBEOiq. 
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o_Hg hai sxib aw 33 yei 3gtu sib iff hai 3*1 g §m^, 3301 sagoi sib b 

S°| ?|33 H A|0|0l| tfgJEIOl sib oi^oifl. 330II ej^hshoi engsej ¥3 

§g JHHHaAmosAi ¥33b a°i 3g sssib hai 3*1013. 

hai 3*1 g mub aioi3M jh^spi ?isioi 3j°£ah ¥ g mu°i 713011 ahs s 
S3 £!§^ ^^01 S3EI01 Siia 3^011 °p|£lb sag ±5imsto[ b ?l3e| gpjoil §t!33 hhs^i 
01 Sib ¥3g XHdHSA|?|?| ?| si 33 EgHfl^Eie Sib HA| 3*13 Si°oi, 33 

MgH^I^EIb ¥ 330| g£!E|CH Sib ? I SI 0I| «^£|b 510| gJywo|Q|. 

Hhsf EaHxi^Ei^i g^Eloi °ib }|3b ai^3i oieeh aiji 33 g§§ gsioi AHi^sib 301 gJ33 

01 01. SXHb §3 53 Sb 63°l 3^33 A|gE|_3 °i°L|, 33 U |gg g 0 p| ?|5H AH b 3^3°) 4= 
S 33 3 b 3101 333 33- 



b 3S0| 0|¥Iil3 3 b J|g3 SWIb 3S HAI 3*1 g 33 egHXI^y Jmm SUB EH 3^3 ¥S 

ggj ^ sib ah^s sa§ Aiissib 21013. 



oieis ams saspi ?woi b ^soiNb ^ois ¥ ¥^21 ^my\ qe 333 m&m 33 oi^a 

S A|g30f QI0IE1 dH(M3| 3 5|¥£| IfflEIg 333 D^3« 0| g& A|AJ ggog g g£ 

3. 

0HH, 333 nngg qioiq HH3°£ 3£|a| Sfb yt*l| nH@0|| qg3b ¥¥0|| ?|x|sm flu ^XHIS 
^ixi b AHH ¥¥3 qioiq uH>doii mgmb ¥boii ?|x|s|[fl xn i ^^act ^7>lb ^WIS ^Wb ^l 2 "b 
3| a! M? Vb^ AHI v| m Y^OII ?|x|5|D1 7|X|X| Sfb «I3 ¥bg Hlf& 2i°fl. 3 

^ ^! H£||oi A|0|2| AHy^OII ?|t:|5|01 fl|1 ^»||S ^|X|b JIM ¥b2f tj|0|&| dH^OII qg5lb ¥b 
Oil ?|x|5|01 Sill bWISCI ^ZHS ^«IS fl|2 ¥b Si «H S! «|2 ¥bs fl|2|S ¥b0l| ¥|X|«HH 

^JHIg pJb ¥bg ass 4^ SiQ- 

b if §011 CC|sg, 12 7|ff ?|0|| PIIOieAj □) 0 |£f 219 ?)|0|e sgs^ 5j|o| e dH>d, 

ajsS a! 0|£| §S 3^1 E&SIb gg H||Aiji| ^ A i=fj ,| ;ijoii 0 |.y| hh»^|(» i-K- 

Hlfslb Sli UHijg SSSiq. 0|CH. ?I|0|e HHd. gg «Hd SJ S|i «H£!s Sb ?I|0|e 
Hf a 3 HhE^I flSS UHSg SSSIH. 3 ¥)0I| A|£ bBIEIOI §^£101 J|2D| g 

aei §2£ !'i =oi ^-i ^a §y nenei s^bk g^ai aioiq^g aemb cm 01 eh uhs 
m msmQ. oioiei aH^g g°oi Hai°i 3^21 sji bH^g ^SAi?ib mi ?s§ ^1x13 sib 

n|)E!g S^oh3. XIII gsjoi Hen°l 3^21 HH£!g 3Smb as 

§iC|. 0|?|A|, Cj| 0| E| UH -id Hh «!£j|| BH^b sm^l 2fS°t flHEjg 0|ggl Aft! SSM gSIOI 0|¥ 
0\X\Q\. EH&js Dj ceil 2! 3^ A|0|£| xHy¥0|| qgslb ¥bg 51f8|D1 X1|1 ^|» 

Jl^lb All 1 ¥b2l bfliaq ^JH|g ?|A|b M\2 ¥b SJ b»IPI Sib M\3 ¥bs SSffQ. 

O|^|0||Ai, AIS ai^ ^goil A|gE||^ D|i3fe IU 0| S¥ff ¥311 4^ 2i b SUH ¥b3| ^ 0| 33 S| ¥ 
3IS 4= Sib S«H ¥b S! S! 0| ¥3H 4= Sib *1M ¥bg Hfe'SIH. a^°4 HHSb gf^ 2^3 

etOIDI. D|^a£| 51KH, SKH, "SIKH ¥bb tg 3|gO||A1 ^giei IHld^l flll, X1|2. All 3 ¥b0|| CHg 

m^m Sitlb aoi Hi^sism. 

OUH, D|^3°l 51SH ¥bb ff¥S^g HS"5|7)L|, tl B?II0||A| A|gE|^ ^Sj°| bSHbaq 3.J\J\ 
3b HHgg HSS 4= 2iE|. 

oi£ib &bi asst hhssi «n ¥bg sig^^g smoi sas 4=t aq. 

333 EHgsi an ¥bs| bffllb «|2 ¥b2| bJHiei 1/2 0|5|°i ao| «s|. 333 nH^si 

X1|2 ¥b^l ¥»llb 1 Mm LH X| 2 |jm0|3, All 1 ¥b^l ¥3llb 2,000-5,000 A, ^S| 3 , 000-4, 000 A °l 31 
0| bl|35|5|E|. 

b ^s°i ai chichi cci^s, ai oi eh uHdai gs§ hhs sj shHSi misg sm°i ni^ai Aigsioi sa 
if 4= Si3. 0| 3¥, 3|0|^ S23, ^ESI M^, S^S nHgj uj q| 0 | Ei &s 
>1aHA| S^ga. eui, 3|0| m 333, 2^|g, gs§ °j HjiSg g*[su, 3 ?|0|| 333g £H 
3 *, a|A3f gs^oi t3, S3SIOI fl|2 ¥b0| q|0|E| HH^si 3 ¥011 ?I^|S|£^ 333 UH 0 M 
33. 0| OH. XHI3 ¥b 0|£H2| EElgJI 3 3¥5J Qmm 'M 3EaH| = , A3 1 ¥b3 3 ORH^I 5J 
g^S, 3B|3 XHI2 ¥b°l &¥ ¥5IIS 33SI01 E3§, 3£AH|g°S 33 0|¥O|3 CHI 0|E) bH 

Aj, g^g iHg, 3HXHI nHgHg Sahsi * agS h JiWmV. 0| m. CHIOIE) hh^. S^S hhs, 

3£aH| EHSb 3gsj A\\ &pt|g THaHA) gAjsh 4 o, q dj^_ J3|3 ¥b Oh BH £S§§ 5b 21 

Aj Aj^gjoj ai§§ t§Ai?u, ag, ^13 ¥b oidHei si n okhsj ytAHigg ahu ¥¥3 3 
jhi a a] Aizhgjoj xi | 3 ¥ ^ ojyjoj jjjoi ee g233 nn oiai°i sgti tSAmsi gAioii 3Eahi 



20-2 



20-2 



^2001-0073773 

oi^qg ^ieahi m<Bm Dfxisfog. *m orh2| Essst- 3 ohsH^i g^ti ±i 

^mo\ aH|7HS33*H CHI 0| EH HHAi^ »S| EHSM 

0H7|A|, q|0| EH W&m 3^1 ^!2|0| 7fe& ii£ ggsfe g°oilb AH|1 ¥b°l gJSat HH&i°l ^|0|| 

my S ujo| Aj2| I^EaIIS nH@, CHI0I EH UHg a! S^S DHgg g^tf 4=E 2!Q. 

0|iH, ytAHl IHSS cH|0|EH HH^e) U2ti g^ffi 4= 213Q1. 0| g^ollb y^sf nHgjs] AH|1 

¥¥0| QHIOIEH HHd2| ¥2¥0I| cHS5rb ^0H| ?|a|o|E^ g^5 r b 340| u[™§m. 

EtS. P1I0I e n|]g° 71|0|3gO|| 2SE|0| 2|^3¥EH AJSg fll^lz P1I0I J= IfflEg q VS5|3, EH| 0| 

EH HH^jg CHI0I EHsMCHI 2S2|0H 2|if*3¥q aj SS g^w- q|0|E| IH3g q sgsfa. HS 11 , 1 7)|0| 

e a gets j||o|E n|]3 si cHloiq iH3g ESA|?lb aH|2 a AH|3 g* ?Si si°Q1. 0| 

AHI2 SJ AHI3 »s 3Sg gefoH JH|0| ^ HH3 5! cH|o|q ni|32t ?JS£|D1 = °JS go^ fi 

£ 7l|0|s iH3 35 chi o| q iH5g «g5|b EPIIS q vgtf 4- 2iq. 

E34 HS^g Pioiq bHgg EqLHb aH|4 ?Si 7 f X|3 2l°m. fl|4 g^ 3Sg smoi CHIOiq 
gst 2S£|0H oiodi. 35 ESjstai ggJgf 35 qioiqgg ggsib BTflg q sift 4= 

2iq. 

0| mi. S5 ES D 4 Eb HElie! £!3b 51 UH^^h gS!2|0H «*| §g§ S^olE^ P°J& ?5i ?IS 
4= 2iq. 

333, I¥S ESi U33 5|01 £ gfggj ^JA|01|0I| °Hg HA| Sa| gJ 3 aH|5 gjgoil CHo|01 

a gtgol ^o|b 7|i? ¥0f0||A] gg°| JHI 7Cg Wl S0| SMI ^Alffl 4- 225^ fcUHIol iSiq. 

24AH iSp jixHg b Htg0||AHb ggJ& |2£ SJgOHXIb ii: S^3| EBHIPJ 33g ¥£ltf IH b 3 
^ A|0|0|| bfl|7r gfg ^gEH nH^lg ggsfogjm go|Q|. 

3 AH, £ 1 LHA| 5 3g If 33 8 r 0| g tygoj xiM ^AIOIIOII ttfE ens HA| SxIS Hfet 3£Ha|5EH 7| 
»2| =PS0HI EHSI0I ^UHISI SS&q- 

£ 1b b t^mo] Ain Oil 0|| (HE HA| »A|g H|°! eshxi^eH ^|nho| IJHa|£0|3, E 2 §J £ 3 

8 2R h E 1011 EA|& aHe| EgH^-i-q 7|afg II - II d S! Ill-Ill' £g Of^ EA|S^ BSE0|q. 

SHAH, S2 ^|&(10) ¥|0|| gh¥D|E(AI) Eb & h ¥0|is SfS(AI alloy), g£|iE!E!l(M 0 ) lb gqSEH-§>; 
ey(MoW) BS. aS(Cr), &&g(Ta) M2| SEfe E5!aH|£ &J-gOH5! ?l|0|e UH^j 5t! §S HH^0| 

E| CH °iq. 7||0|e bH^tg ^IS gg2S ™0) °Jb ?Af a| £Aj S ^ ?||0| e>y (22) . ?\\ 0| e Aj ( 2 2) 2) g 
Oil 2SEI0H °i0H £|¥S¥BH£| ^Af a|S§ £?0| W\ M ^ (22) 2S £!g5hb ?IIO|e I(|E(24) ?1| 

0|EAj(22)ej g ¥ oj E2Hx|^EH9J J||0| M 2^(2G)C I. H||Ajs jii o| f Aj(22)ji| .'ill! 

m\ g^EIOH 21 °m 3°J D}?|9| AjSl £|¥£¥E1 2J^I 5S £!S£(27) a >HIS itS°£ 
g^£|0H 21 °m 01 ge| 4! Si! (27) g 23ofb 3^(28)g Bg&q. 

511 0| e HHAj(22, 26. 24) §J UH^!(27. 28) g 3^822 S^S 4E 2JXI&H. 0|g#0|q «g§2£ 

s^a 4=e °[q. oigs oi4f°s s^mg a^oiig et sg ahsoi »g §is m-smn qe sg 
ia. hhes ias Aistib uostei ^^01 sg gss s.»Eb aoi H^i,^5ls^q. an 

qsfS. £|¥£f £PI3E£ 3§£lb n||E¥g SifSPI ¥15101 nHE¥b HH£! S 13^ DUES lag g 
aaspi nHgoiq. nHES gag ITO^ g^5fg g^oil IT02F 2^ ^^o| sg ga^g 3S 
(CO. wr.|"ni(Mo). Eiq;,,,(ii), hoi ?j°di, c./aksf; ai s4,;)2| 01 a - c f: ai/Mi»2| 

Olggg 3 oils § 4= 2>q. 

JHI0I e bHAj(22, 26, 24) UHd(27, 28) ?|0l|g asm±(SIN x ) tt|?|e 0|¥0H3 ?||0|e ggef 

(30)0| SS£|0H 7|| 0| e bH^!(22, 26, 24) °i gg UH <y (27 . 28)g S3 2jq. 

7I|0|E a^at (30) ¥|0l|g U|gg fl4:(hydrogenated amorphous silicon) [E|¥|°H &[EaH|£ 0|¥0H 

AH 212D|. MSHAI^q aH y 0| SS£|g AHM¥(c)g Sg5|b ^EaHI nna(42)0| SS£|0H SJOQI, 

^EaHI HHg (42) ?|0||g °I(P) q?|°| nS i^§£ 3HES ESf-IO) Sib HISS ffi CC^IS OI^OHJJ 
AHg^ SSg( 0 hmic contact layer) HE! Eg g^g n||S(55. 56)0| g^EIOH 

S^S MHg(55, 56) ?|0l|b Mo ib MoW S^, Cr. AI 5b AI f}^, Ta [C(?|e) £2 gS^ 0|^0H£! Q| 
oiq dHidol satiq £iq. Q|0|E| bHdg ^ Ssf°s SS£iq 2ib q|0|qg(62), QioiqAi (62)e| 
S= tioii 2S£|oh sj^e^qo) gsg 2J71 »b moiq dhe(64), 3£|3 ci|oiqg(62)2) gxiej 

uhnh ea«X|^qo| 3^(65)ES 0|¥0H5! q|0|E1<y^g SHotty. E& CH|0|qg^(62. 64, 65)21 

¥B|E|0H 01301 711 0| e g^(23) Eb ^ EgHX|^q2| AHa¥(Q0|| CH5I0H ii: 3^(65)°| yc H ^o|| 

?|A|5|b ebhx|^eh°| 3511°! S^(66)g vs&q. 

EH| 0| EH HH£! (62, 64, 65, 66) SE 7I|0|e HH id (22, 26, 24)3| Q^7|X|S BgJ#3^ g^S 4=E 2!A|Et. 
o|g#o|q affos ggg 4=E £iq. gE. o|gg o|^°s SS§!b 3¥0llb S Sg AH go| » 

g gss s^5!3 sb ga^°j "aoi sg gas ^Eb 5101 Hig»!m. 

g^S nH3(55, 56)b 3 5|¥°l ^EaHI HHS (42)21 3 g¥°l d|0|q UH^(62, 64, 65, 66)2) ga= AHS 
g 4^b 5il§ 5m. chi o| q d||g(62. 64, 65, 66)^ S£!o| ggjgf gejig ;[3c|. ^, c||o|q 

g¥ g^S nHb!(55)g CH|0|qg±fi(62 , 64 , 65)21 ^°J5|3, EaiPJ S^g g^g IHb!(56)g 33IPJ 2 
^(66)3! =gJ5|q. 

^EaHI nHEl(42)b Htat 3^HA|^q2| XHa¥(C)g aH|2|5|S CH|0|q HH^(62, 64, 65. 66) ^ g* 
S IHEt(55, 56)^ §gJ& agfM 5|3 21Q . EAH|^33b, 33X|^qg ^3aH| IH0(42)b d|0| 

q bug Si g*S MHae) qqA| ef^ qsq. e^xi^ehsi AHy¥(C)oi|AH cH|o|qg- 

(62, 64, 65), ^o| ±± 3^(65)21 391°! 3^(66)01 ¥£12101 2(3 CHIOIEHg- g^S(55)2! 331°! 
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g3fg HH0(56)E 8B|E|0| 2JOI4, HfSf m£HX|iE|g u|Ea1| m|g(42)8 0|50I|A| SOHX|X| & 

3 nation ^ °t EBHxi^Eiei AHyg aasq. 

CHI 0| EH dH£!(62, 64, 65, 66) sj C||0|E| UH£!°S 7|B|X|X| ?>8 ^Exll nHg(42) ¥|0||8 22et(70)0| S 
3E|0H Sjofl, M55|(70)g EB||°J 2^(66), CH| 0| EH £ (62) SJ CHI 0| EH nH,E(64)g E2HCH.8 g3=ES 
(71, 73, 76)g ;>tX|3 °l°0\. SE& 7I|0|!= g pj af (30) 3| ttflll J||0|!= nHE(24)g E£|LH8 =p a 
(74) g 7|X|3 siq. aset(70)e itlfliU 0t3S71| CC|¥|2| #?| 12 gg ^ 0|¥0Hg 4= 21Q. 
S Sat (70) ¥10118 CH|0| EH UHiUt £P|*1°sI 2S30H °!8 CHI 0| E| HHijg g£E|0H °|Ct. CHI 
0| EH mt±° CH|0|EH£1¥(62, 65)2t g*j E| 0| L|^o|[J| ™m ?S(73)g S5|0H C|| 0| EH £ (62)2| ^ 03 
EICH °[8 CH| 0| EH Aj (82) 3| ^3= ES(76)g So|Oj GJ|0|E| D||E(64)2t °jSE|0H °t8 Si C|| 0| EH ]ffl 

E(84)g sa&q. EES, MSet(70) £1¥0II8 gf 3^(28)21 §S!oPI| D^sm dS7| 2i9 

8 mi s^(27)ai sti 3^(87)ei >*¥ si st^oii sseioh atf°s soi si°ni. ¥S(7 

1)g So|01 3^(66)31 23£|0H 218 Sli 3^£!(88)g Sitetct. dH£!(87, 88)8 

bH^(27, 28) E8 7H|0|E HH£1(22, 26) 3t g^E|0) ffX| ^£!7|g 0|gCh 0|CCH , Hi CH|0|E| dH>d(82, 
84) SJ bH^ (87, 88)8 IT0(i ndi urn tin oxide) E8 IZ0(indiura zinc oxide) [Ct¥|2| ¥951 E2 g 

1 E8 M¥SEt £3 MS£ SgOHl ¥ Sid, HE, 7II0IE IU|E(24) ?|0||8 3* ES(74)g gotOH 
0|2t 23EI8 Si 7I|0|e !HE(86pt S^£|01 °[°D1. Si 7I|0|J= n||E(86) Si Si CH|0|EH IH,E(84) 
g8 nH,E(24, 64)£| 2| ¥ §IS Sa|2|2| g^tSg egto|3 HHEg 5<2o|8 «Stg ot8 31E^ ! ¥3 
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i?s 2 
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S^S 4 
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*pi jii3 ?s of£H2i ^pi tsii sEb a^ 1 ^45ioi -pi smwm tsAi?ib emi. 

si xiyiif^ir 3 om aj| as,s a '-" ,w raa2S,i a31 aiolE ' " ,aa 
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4Pi ciioiei yH<y £pi ^ai°i s=g nam^ m ?a§ hs d 4 m^. 
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m^m ib 
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